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WHAT IS CLAIMED IS : 

1 . A method for fabricating a membrane of a structural material for a 
micro-device, comprising: 1 

forming a first layer of sacrificial material; 

forming a first layer of structural material over the first layer of 
sacrificial material; 1 

forming a second layer of sacrificial material over the first layer of 
structural material; \ 

forming a protective layer over the second layer of sacrificial material; 
and I 

subjecting the first anal second layers of sacrificial material to a release 
etch to remove the first and second layers of sacrificial material at approximately the 
same rate. \ 

2. The method of claim 1, mirther comprising removing the protective 
layer after subjecting the first and seconfl layers of sacrificial material to the release 
etch. \ 

3. The method of claim 2, wherein removing the protective layer is 
accomplished mechanically. \ 

4. The method of claim 2, wherein removing the protective layer is 
accomplished chemically. \ 

5. The method of claim 1, wherem forming the first layer of structural 
material comprises forming a layer of polysiliqpn. 

6. The method of claim 5, wherein terming the protective layer comprises 
forming a protective layer of polysilicon. \ 

7. The method of claim 1, wherein forming the first layer of structural 
material comprises forming a layer of single crystaAsilicon. 

8. The method of claim 7 3 wherein forming the protective layer comprises 
forming a protective layer of single crystal silicon. \ 

9. The method of claim 1, wherein forming the first and second layers of 
sacrificial material comprises forming first and second layers of oxide. 

10. The method of claim 1 5 wherein forming me protective layer 
comprises: \ 

forming a plurality of support legs outside aperiphery of the first layer 
of structural material; and \ 
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foftaiing a protective layer over the second layer of sacrificial material 
and attached to ttu ; support legs. 

1 1 . The method of claim 1 , wherein forming the protective layer 
comprises: 

forming a plurality of poly silicon support legs outside a periphery of 
the first layer of structural material; and 

forming a polysilicon protective layer over the second layer of 
sacrificial material Ind attached to the polysilicon support legs. 

12. The fnethod of claim 1, wherein forming the protective layer 



comprises: 



form 



first layer of structural material; and 



ng a plurality of nitride support legs outside a periphery of the 



al 



formijig a polysilicon protective layer over the second layer of 
sacrificial material amd attached to the nitride support legs. 

13. The method of claim 1, further comprising: 

forming a second layer of structural material over which the first layer 
of sacrificial material as formed; 

forming at least one cut in the second layer of structural material; and 
forming ; at least one cut in the protective layer. 

14. The me hod of claim 13, further comprising: 

forming a first layer of sacrificial/structural material over which the 
second layer of structur al material is formed, such that an interface is created between 

Qi 



the first layer of sacrifi 
at the at least one cut in 



ial material and the first layer of sacrificial/structural material 
the second layer of structural material; and 
forming a second layer of sacrificial/structural material over the 
protective layer such thaft an interface is created between the second layer of sacrificial 
material and the second ayer of sacrificial/structural material at the at least one cut in 
the protective layer. 

15. The method of claim 14, wherein forming the first and second layers of 
ises forming layers of a first sacrificial material and wherein 
forming the first and secc nd layers of sacrificial/structural material comprises forming 
layers of a second materii 1 that is more resistant to removal than the first sacrificial 



material. 

16. 



A rnembr; 



te for a micro-device, comprising: 
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a la^er of material having an upper portion and a lower portion, the 
upper and lower portions having first and second strength gradients, respectively; 
whe 



same. 

17. 

polysilicon 
18. 



The 



ein the first and second strength gradients are approximately the 
membrane of claim 16, wherein the layer of material is 



A method for fabricating a membrane of a structural material for a 
micro-device, comprising: 

forning a first layer of a first material; 

forming a first layer of structural material over the first layer of the first 

material; 

forning at least one cut in the first layer of structural material; 
forming a first layer of a sacrificial material, less resistant to removal 
than the first material, over the first layer of structural material such that an interface 
the first material and the sacrificial material at the at least one cut 
structural material; and 
subjecting the first layer of sacrificial material to a release etch to 
remove the first layer of the sacrificial material. 

method of claim 18, wherein forming the first layer of structural 
forming a layer of polysilicon. 

method of claim 18, wherein forming the first layer of structural 
forming a layer of single crystal silicon. 

method of claim 18, wherein forming the at least one cut in the 



is created between 
in the first layer of 



19. Thfe 
material comprise 

20. Tht 
material comprise ; 

21. The 



22. 



The 



first layer of structural material comprises forming at least one channel. 



method of claim 18, wherein: 
forr aing the first layer of the first material comprises forming a first 
layer of nitride; and 

forming the first layer of the sacrificial material comprises forming a 



first layer of oxide 

23. Thel 
structural material 

24. Thel 



method of claim 18, further comprising forming a second layer of 
over the first layer of the sacrificial material, 
method of claim 23, further comprising: 
forr ling a second layer of a sacrificial material over the second layer of 
structural material; 
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forming a protective layer over the second layer of the sacrificial 



material; 



forming at least one cut in the protective layer; 

forming a second layer of a second material over the protective layer 
such that an interface is created between the second layer of the second material and 
the second layer o ? the sacrificial material at the at least one cut in the protective layer; 
and 

sub ecting the second layer of the sacrificial material to the release etch 
to remove the second layer of the sacrificial material. 

25. The method of claim 23 , further comprising removing the protective 
layer after subjecti] ig the first and second layers of sacrificial materials to the release 
etch. 

26. The method of claim 25, wherein removing the protective layer is 
accomplished mecl anically . 



27. 



The 



method of claim 25, wherein removing the protective layer is 
accomplished cherr ically. 

28. The nethod of claim 24, wherein forming the first layer of structural 
material comprises forming a layer of polysilicon. 

29. The nethod of claim 24, wherein forming the protective layer 
comprises forming L protective layer of polysilicon. 

The method of claim 24, wherein forming the first layer of structural 
: brming a layer of single crystal silicon. 



30. 

material comprises 



3 1 . The method of claim 24, wherein forming the protective layer 



comprises forming i 
32. 



protective layer of single crystal silicon. 
The ifnethod of claim 24, wherein: 
form ing the first layer of the first material comprises forming a first 



layer of nitride; 

forming the first layer of the sacrificial material comprises forming a 
first layer of oxide; 

forming the second layer of the second material comprises forming a 
second layer of nitride; and 

forming the second layer of the sacrificial material comprises forming a 
second layer of oxk e. 

33. Am cro-device, comprising: 
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a first micromachined layer forming a membrane; 
a second micromachined layer directly adjacent the first 
micromachined layen the second micromachined layer having at least one cut therein. 

34. The micro-device of claim 33, wherein the at least one cut comprises at 
least one channel. I 

35. The micro-device of claim 33, wherein the first micromachined layer 
comprises polysiliaon. 

36. The! micro-device of claim 33, wherein the first micromachined layer 
comprises single crystal silicon. 



